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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for 
Phase  I  investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 

D.  C.  20314.  The  purpose  of  a  Phase  I  investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation  and  analyses  involving 
topograhic  mapping,  subsurface  investigations,  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  investigation;  however,  the  investigation  is  intended 
to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team. 

It  is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  frequent  inspections  can 
unsafe  conditions  be  detected  and  only  through  continued 
care  and  maintenance  can  these  conditions  be  prevented  or 
corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses .  In  accordance  with  the 
established  guidelines,  the  spillway  design  flood  is  based 
on  the  estimated  "Probable  Maximum  Flood"  for  the  region 
(greatest  reasonably  possible  storm  runoff),  or  fractions 
thereof.  The  spillway  design  flood  provides  a  measure  of 
relative  spillway  capacity  and  serves  as  an  aid  in  deter¬ 
mining  the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general  con¬ 
dition,  and  the  downstream  damage  potential. 
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Wadham  Creek  Dam:  NDI 
> 

Owner: 

State  Located: 


/  T 

I.-D.  No.  PA-00547  v 

Borough  of  Plymouth 

Pennsylvania  (PennDER  I.D.  No. 
209) 


40- 


County  Located:  Luzerne 

Stream:  Wadham  Creek 


Inspection  Date:  24  April  1980 

Inspection  Team:  GAI  Consultants,  Inc. 

570  Beatty  Road 

Monroeville,  Pennsylvania  15146 


Based  on  a  visual  inspection,  operational  history,  and 
available  engineering  data,  the  dam  is  considered  to  be  in 
fair  condition. 


The  size  classification  of  the  facility  is  small  and  its 
hazard  classification  is  considered  to  be  high.  In  accord¬ 
ance  with  the  recommended  guidelines,  the  Spillway  Design 
Flood  (SDF)  for  the  facility  ranges  between  the  1/2-PMF 
(Probable  Maximum  Flood)  and  the  PMF.  Due  to  the  high 
potential  for  damage  to  downstream  structures  and  possible 
loss  of  life  that  could  be  associated  with  a  sudden  breach 
of  the  embankment,  the  SDF  is  considered  to  be  the  PMF. 
Results  of  hydrologic  and  hydraulic  analysis  indicate  the 
spillway  system  for  Wadham  Creek  Dam  is  capable  of  passing 
and/or  storing  the  PMF.  Consequently,  the  spillway  is  con¬ 
sidered  adequate.  ^ 

r~~ 

It  is  recommended  that  the  owner  immediately: 


a.  Develop  a  formal  warning  system  to  notify  down¬ 
stream  residents  should  hazardous  conditions  develop.  In¬ 
cluded  in  the  plan  should  be  provisions  for  around-the-clock 
surveillance  of  the  facility  during  periods  of  unusually 
heavy  precipitation. 
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b.  Develop  formal  manuals  of  maintenance  and  opera¬ 
tion  for  the  facility  and  implement  an  effective  program  of 
routine  maintenance. 

c.  Remove  the  trees  and  cyclone  fence  immediately 
downstream  of  the  emergency  spillway  structure  to  provide  an 
unobstructed  flow  path. 

d.  Restrict  use  of  the  embankment  as  an  access  route 
and/or  take  remedial  measures  (such  as  installing  gravel 
walkways  and  fences)  to  limit  wear  and  vandalism. 


GAI  Consultants,  Inc.  Approved  by: 


Date  J  C  P\y  ft  v/  r  r  .( 
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The  Dam  Inspection  Act,  Public  Law  92-367,  authorized 
the  Secretary  of  the  Army,  through  the  Corps  of  Engineers, 
to  initiate  a  program  of  inspection  of  dams  throughout  the 
United  States. 


1.1  Purpose . 

The  purpose  is  to  determine  if  the  dam  constitutes  a 
hazard  to  human  life  or  property. 


1.2  Description  of  Project. 

a.  Dam  and  Appurtenances.  Wadham  Creek  Dam  is  an 
L-shaped,  30-foot  high,  earth  and  rockfill  embankment  approxi 
mately  400  feet  long,  including  spillway.  The  facility  is 
constructed  with  both  service  and  emergency  spillways.  The 
service  spillway  is  a  14-foot  by  14-foot,  uncontrolled, 
concrete,  drop  inlet  type  structure  connected  to  a  7-foot  by 
7-foot,  horizontal  discharge  conduit.  The  structure  is 
located  along  the  upstream  slope  near  the  center  of  the 
embankment.  The  service  spillway  is  also  equipped  with  a 
24-inch  diameter,  cast  iron,  low  flow  outlet  that  discharges 
normal  daily  flows  into  the  stream.  No  control  is  provided 
on  the  outlet.  The  emergency  spillway  consists  of  a  102-foot 
long,  ogee  shaped  weir  set  in  an  uncontrolled,  rectangular, 
concrete  channel  located  near  the  left  abutment.  The  dam  is 
designed  as  a  debris  collection  structure;  has  no  permanent 
pool  and,  thus,  no  blowoff  outlet. 

b.  Location.  Wadham  Creek  Dam  is  located  across 
Wadham  Creek  in  Plymouth  Borough,  Luzerne  County,  Pennsyl¬ 
vania.  The  site  is  situated  within  a  residential  area  less 
than  1/2-mile  north  of  U.s.  Route  11.  The  dam  and  watershed 
are  contained  within  the  Wilkes-Barre  West  and  Kingston, 
Pennsylvania  7.5  minute  u.S.G.S.  topographic  quadrangles 
(see  Figure  1,  Appendix  E).  The  coordinates  of  the  dam  are 
N41°  14.5’  and  W75°  57.3'  . 
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c. .  Size  Classification.  Small  (30  feet  high,  12  acre- 
feet  storage  capacity  at  top  of  dam). 

d.  Hazard  Classification.  High  (see  Section  3.1.e). 

e.  Ownership .  Borough  of  Plymouth 

162  West  Shawnee  Avenue 
Plymouth,  Pennsylvania  18651 
Attention:  Mayor  Edward  Burns 

f.  Purpose.  Debris  collection. 

g.  Historical  Data.  Historical  data  from  PennDER 
files  are  limited.  The  following  history  is  primarily 
inferred  from  correspondence  and  the  available  construction 
drawings . 

Wadham  Creek  Dam  was  designed  by  Bourquard,  Geil  & 
Associates  of  Harrisburg,  Pennsylvania  in  1958  and  was  con¬ 
structed  between  the  spring  and  fall  of  1959.  The  purpose 
of  the  facility  is  to  store  rock  and  other  debris  from  the 
upper  watershed,  thereby,  preventing  the  blockage  of  pipes 
and  culverts  downstream  of  the  dam.  Brief  progress  reports 
indicate  that  construction  inspection  was  provided  by  the 
Pennsylvania  Department  of  Forests  and  Waters,  Division  of 
Flood  Control. 

Several  undated  photographs  in  PennDER  files  indicate 
the  facility  was  constructed  as  originally  designed.  The 
visual  inspection  and  several  other  design  drawings  (  see 
Figures  8,  9,  10  and  11)  indicate  that  the  facility  was 
modified  in  late  1960  or  1961.  It  appears  that  the  modifi¬ 
cations  were  required  to  provide  a  more  effective  low  level 
outlet  and  impervious  embankment  barrier. 

The  facility  has  apparently  functioned  adequately  since 
it  was  modified. 


1.3  Pertinent  Data. 

a.  Drainage  Area  (square  miles).  1.0 

b .  Discharge  at  Dam  Site. 

Discharge  Capacity  of  Outlet  Conduit  -  Discharge 
curves  are  not  available. 

Discharge  Capacity  of  Service  Spillway  at  Maximum 
Pool  =  1400  cfs  (see  Appendix  D,  Sheet  13). 
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Discharge  Capacity  of  Emergency  Spillway  at 
Maximum  Pool  =  1610  cfs  (see  Appendix  D,  Sheet  16). 

c .  Elevation  ( feet  above  mean  sea  level ) .  The 
following  elevations  were  obtained  through  field  measure¬ 
ments  based  on  the  elevation  of  the  service  spillway  crest 
at  599.0  feet  (see  Appendix  D,  Sheet  1). 


Top  of  Dam 

Maximum  Pool  of  Record 
Normal  Pool 

Service  Spillway  Crest 
Emergency  Spillway  Crest 
Upstream  Inlet  Invert 
Downstream  Outlet  Invert 
Service  Spillway  Outlet  Invert 

Streambed  at  Dam  Centerline 
Maximum  Tail water 

d.  Reservoir  Length  (feet). 

Top  of  Dam 

Emergency  Spillway  Crest 
Service  Spillway  Crest 
Normal  Pool 

e.  Storage  ( acre- feet ) . 

Top  of  Dam 

Emergency  Spillway  Crest 
Service  Spillway  Crest 
Normal  Pool 

f .  Reservoir  Surface  (acres). 

Top  of  Dam 

Emergency  Spillway  Crest 
Service  Spillway  Crest 
Normal  Pool 


606.0  (design). 

605.5  (field). 
Not  known. 

585.0 

599.0 

602.9 
587.0 

586.5 

576.0  (design). 

575.9  (field). 
578  (estimate). 
Not  known. 


500 

450 

400 

0 


12 

8 

4 

0 


1.4 

1.2 

0.8 

0 


g.  Dam. 


Type 


Earth  and  rock- 
fill. 


Length 


298  feet 
(excluding 
spillway) . 


Height 


Top  Width 

Upstream  Slope 
Downstream  Slope 
Zoning 


Impervious  Core 


Cutoff 

Grout  Curtain 

Diversion  Canal  and 
Regulating  Tunnels’.  * 

Service  Spillway. 


30  feet  (field 
measured; 
invert  of 
service  spill¬ 
way  outlet  to 
embankment 
crest) . 

10  (design). 

8  (field). 

2H:  IV 

1 . 5H: IV 

Rolled  earth 
upstream,  rock- 
fill  downstream. 
A  two-stage 
coarse  aggre¬ 
gate  and  sand 
filter  sepa¬ 
rates  the  two 
zones  (see 
Figure  5 ) . 

Upstream  rolled 
earth  zone  is 
assumed  to  be 
impervious . 

Steel  sheet 
piling  also 
added  as 
modification 
(see  Figures  8 
and  9 ) . 

Steel  sheet 
piling  driven 
to  rock. 

None  indicated. 


None . 


14- foot  by 
14-foot,  uncon¬ 
trolled,  con¬ 
crete,  drop 


Type 


r 


Crest  Elevation 
Crest  Length 
j .  Emergency  Spillway. 
Type 


Crest  Elevation 


inlet  type 
structure  con¬ 
nected  to  a 
7-foot  by 
7-foot,  hori¬ 
zontal  dis¬ 
charge  conduit. 

599.0  feet. 

42  feet. 


Uncontrolled, 
rectangular, 
concrete  chan¬ 
nel  with  an 
ogee  shaped 
weir. 

602.9  feet. 


Crest  Length 


102  feet. 


k.  Outlet  Conduit.  None  (dry 

pool ) . 

l.  Low  Level  Outlet.  24-inch  diam¬ 

eter  pipe 

>  connected  to 

service  spill¬ 
way  riser  with 
inlet  end  pro¬ 
tected  by  slot¬ 
ted  concrete 
intake  ( see 
Figure  10). 
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SECTION  2 
ENGINEERING  DATA 


2 .1  Design. 

a.  Design  Data  Availability  and  Sources.  No  design 
reports,  calculations  or  formal  design  data  are  available. 
Information  contained  in  PennDER  files  is  limited  to  detail¬ 
ed  construction  drawings  and  drawings  for  proposed  modifica¬ 
tions  . 

b .  Design  Features. 

1.  Embankment.  Design  features  of  the  embank¬ 
ment  are  presented  on  Figures  3 ,  4 ,  5 ,  8 ,  9 ,  and  11 .  As 
indicated,  the  embankment  is  a  zoned  earth  and  rockfill 
structure  with  a  sheet  pile  cutoff  and  drainage  provisions 
for  rapid  drawdown  and  seepage  control.  The  upstream  slope 
was  set  at  2H:1V  whereas  the  downstream  slope  (comprised  of 
rockfill)  was  set  at  1-1/2H:1V.  A  two-stage  filter  system 
to  prevent  piping  of  fines  is  provided  between  the  rockfill 
and  rolled  earth  sections. 

2 .  Appurtenant  Structures . 

a.  Service  Spillway.  Design  features  of 
the  service  spillway  are  presented  on  Figures  2,  5,  and  6. 

As  indicated  the  spillway  consists  of  a  reinforced  concrete 
drop  inlet  type  structure  that  discharges  into  a  reinforced 
concrete  stilling  basin  at  the  downstream  toe  of  the  dam.  A 
low  flow  outlet  was  provided,  but,  was  modified  after  con¬ 
struction  in  accordance  with  Figures  9  and  10. 

b.  Emergency  Spillway.  Design  features  of 
the  emergency  spillway  are  presented  on  Figures  2  and  7.  As 
indicated,  the  emergency  spillway  consists  of  a  rectangular 
channel  with  an  ogee  shaped  weir  102  feet  long.  Protection 
from  undercutting  of  the  downstream  toe  of  the  weir  is  pro¬ 
vided  by  sheet  piling  driven  to  rock  or  a  minimum  depth  of 
10  feet  (see  Figure  7). 

c.  Specific  Design  Data  and  Criteria.  No  design  data 
or  information  relative  to  design  procedures  are  available 
other  than  the  general  notes  contained  on  the  construction 
drawings . 
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2.2  Construction  Records. 


No  construction  records  are  contained  in  available 
PennDER  files  or  from  the  owner. 


2.3  Operational  Records. 

No  records  of  the  day-to-day  operation  of  the  facility 
are  available. 


2.4  Other  Investigations. 

No  formal  investigations  have  been  performed  on  this 
facility  subsequent  to  its  construction.  Significant  modi¬ 
fications  were  made  to  the  structure  in  the  early  1960's; 
however,  aside  from  drawings  contained  in  PennDER  files,  no 
other  data  is  available. 


2.5  Evaluation. 

Engineering  data  are  limited  to  drawings  of  the  orig¬ 
inal  design  and  modifications  made  subsequent  to  project 
completion.  This  data  and  the  visual  inspection  are  con*- 
sidered  sufficient  to  make  a  reasonable  Phase  I  evaluation 
of  the  facility. 


SECTION  3 
VISUAL  INSPECTION 


3.1  Observations . 

a.  General .  The  overall  appearance  of  the  facility 
suggests  the  dam  and  its  appurtenances  are  in  fair  condi¬ 
tion. 


b.  Embankment.  Observations  made  during  the  visual 
inspection  indicate  the  embankment  is  in  fair  condition. 

Minor  sloughing  was  observed  about  midway  along  the  upstream 
slope  to  the  right  of  the  service  spillway  (see  Photographs  3 
and  9).  Many  signs  of  misuse  or  abuse  of  the  facility  by 
the  local  populace  were  also  in  evidence.  Access  to  the 
facility  is  not  restricted  and,  consequently,  the  embankment 
has  been  thoroughly  trampled  and  overridden  with  bicycles . 
This  has  resulted  in  several  ruts  and  many  unvegetated  walk¬ 
ing  paths  (see  Photographs  1,  2,  3  and  5).  Large  areas 
where  riprap  has  been  displaced  are  commonplace.  Normal 
routine  maintenance  appears  insufficient. 

c.  Appurtenant  Structures . 

1.  Service  Spillway.  The  service  spillway  was 
observed  to  be  in  good  condition.  Some  minor  cracking  was 
evident  along  the  throat,  but,  is  not  considered  signifi¬ 
cant.  The  outlet  channel  is  cluttered  with  debris  that 
should  be  removed  regularly  (see  Photographs  2,  3,  4  and 
10) . 


The  intake  structure  for  the  low  level  outlet  is  also 
in  need  of  maintenance.  The  top  plate  has  been  removed  and 
debris  is  piling  up  around  the  intake  slots  (see  Photo¬ 
graph  6 ) . 


2 .  Emergency  Spillway.  The  condition  of  the 
emergency  spillway  is  considered  good.  Minor  shrinkage 
cracks  around  the  joints  and  some  spalling  were  observed. 

The  emergency  spillway  discharges  into  a  large  flat 
field  (community  baseball  field)  that  slopes  very  gently 
downstream  and  along  the  riprapped  embankment.  A  cyclone 
fence  has  been  erected  around  the  entire  field.  This  fence, 
backed  by  large  trees,  stands  about  20  feet  downstream  of 
the  ogee  weir  and  appears  to  present  a  potential  for  dis¬ 
charge  obstruction  (see  Photographs  1,  7  and  8). 
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d.  Reservoir  Area.  Wadham  Creek  Dam  is  situated 
within  the  community  of  Plymouth,  Pennsylvania.  The  majority 
of  the  watershed  has  been  strip  mined;  however,  portions  of 
the  watershed  contain  steep,  heavily  forested  slopes  (see 
Photograph  1 ) . 

e.  Dowstream  Channel.  The  less  than  1-mile  reach 
between  Wadham  Creek  Dam  and  the  Susquehanna  River  is 
heavily  populated  with  many  residences  located  near  the 
stream  (see  Photograph  11).  It  is  estimated  that  signifi¬ 
cant  damage  could  be  incurred  and  more  than  a  few  lives  lost 
along  this  reach  as  a  result  of  an  embankment  breach. 
Consequently,  the  hazard  classification  is  considered  to  be 
high. 


3.2  Evaluation. 

The  overall  condition  of  the  facility  is  considered  to 
be  fair.  The  majority  of  the  deficiencies  noted  by  the 
inspection  team  can  be  attributed  to  the  general  misuse  of 
the  facility  by  the  local  populace  and  lack  of  a  regular 
maintenance  program.  A  formal  maintenance  program  is  recom¬ 
mended  in  addition  to  improvements  that  will  protect  the 
embankment  from  its  daily  use  as  an  access  route  by  the 
local  populace. 


SECTION  4 

OPERATIONAL  PROCEDURES 


4 . 1  Normal  Operating  Procedure. 

The  facility  is  totally  self-regulating.  The  dam  is 
designed  to  retain  water  only  as  the  result  of  a  storm 
event.  Normal  daily  stream  flow  is  discharged  via  the  low 
flow  outlet  through  the  service  spillway  discharge  conduit 
and  into  the  stream  below.  Flows  in  excess  of  the  capacity 
of  the  outlet  are  stored  until  they  can  be  safely  discharged 
by  either  the  outlet,  service  or  emergency  spillway.  No 
mechanical  operating  devices  are  associated  with  this  facil¬ 
ity.  A  formal  manual  of  operation  and  maintenance  was 
reportedly  developed  and  submitted  to  the  owner  by  the 
PennDER,  Bureau  of  Completed  Projects;  however,  the  owner 
was  not  able  to  produce  the  manual  for  review  by  the  inspec¬ 
tion  team. 


4.2  Maintenance  of  Dam. 

No  formal  maintenance  program  is  apparent  at  this 
facility.  Maintenance  is  the  responsibility  of  the  Borough 
of  Plymouth  and  is  supposed  to  be  performed  in  accordance 
with  the  procedures  and  guidelines  contained  in  the  formal 
Operations  and  Maintenance  Manual  developed  by  the  PennDER. 


4.3  Maintenance  of  Operating  Facilities. 

There  are  no  mechanical  operating  devices  associated 
with  this  facility. 


4.4  Warning  System. 

No  formal  warning  system  is  presently  in  effect.  The 
Mayor  of  Plymouth  stated  that  visual  inspection  and  surveil¬ 
lance  of  the  dam  are  initiated  by  a  National  Weather  Service 
forecast  of  2.5  inches  of  rain  in  a  3-hour  period  (flash 
flood  watch).  No  evacuation  plans  are  available.  Emergency 
action  is  under  the  authority  of  the  Mayor  of  Plymouth. 


4.5  Evaluation. 

No  formal  operations  or  maintenance  manuals  are  cur¬ 
rently  available.  Such  manuals  are  recommended  to  ensure 
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the  future  proper  care  of  the  facility.  The  manuals  should 
include  a  formal  warning  system  that  provides  for  around- 
the-clock  surveillance  of  the  facility  during  periods  of 
unusually  heavy  rainfall  and  for  the  notification  of  down¬ 
stream  residents  should  hazardous  conditions  develop. 
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SECTION  5 

HYDROLOGIC/HYDRAULIC  EVALUATION 


5 . 1  Design  Data. 

Information  contained  in  PennDER  files  does  not  reveal 
the  design  procedures  used  to  size  the  spillways.  A  design 
review  in  PennDER  files  indicated  that  the  combined  design 
discharge  capacity  of  the  spillways  is  about  3000  cfs  which 
exceeds  the  required  capacity  of  950  cfs  as  defined  by  the 
Pennsylvania  "C”  Curve. 


5.2  Experience  Data. 

Daily  records  of  reservoir  levels  and/or  spillway  dis¬ 
charge  are  not  available. 


5.3  Visual  Observations. 


Two  particular  conditions  observed  by  the  field  team 
are  considered  potentially  hazardous  to  the  facility  since 
they  present  potential  obstructions  to  the  free  maximum 
service  and  emergency  spillway  discharges.  The  potential  to 
obstruct  flow  is  magnified  when  the  primary  function  of 
facility  (debris  dam)  is  considered.  Specifically  noted 
were  the  cyclone  fence  downstream  of  the  emergency  spillway 
(see  Photograph  7)  and  the  lack  of  maintenance  which  result¬ 
ed  in  an  accumulation  of  debris  in  the  service  spillway 
outlet  (see  Photograph  10).  The  cyclone  fence,  in  particu¬ 
lar,  is  backed  by  several  large  evergreen  trees  and  situated 
between  the  dam  and  a  relatively  flat  baseball  field  through 
which  emergency  flow  would  be  directed.  Under  large  flows 
debris  which  might  lodge  against  the  fence  could  increase 
backwater  and  effectively  reduce  the  spillway  discharge 
capacity  which  could  then  lead  to  embankment  overtopping. 


5.4  Method  of  Analysis 

The  facility  has  been  analyzed  in  accordance  with  the 
recommended  guidelines  established  by  the  U.  S.  Army,  Corps 
of  Engineers,  Baltimore  District,  for  Phase  I  hydrologic  and 
hydraulic  evaluations.  The  analysis  has  been  performed 
utilizing  a  modified  version  of  the  HEC-1  program  developed 
by  the  U.  S.  Army,  Corps  of  Engineers,  Hydrologic  Engineer¬ 
ing  Center,  Davis,  California.  Analytical  capabilities  of 


the  program  are  briefly  outlined  in  the  preface  contained  in 
Appendix  D. 


5.5  Summary  of  Analysis. 

a.  Spillway  Design  Flood  (SDF).  In  accordance  with 
procedures  and  guidelines  contained  in  the  National  Guide¬ 
lines  for  Safety  Inspection  of  Dams  for  Phase  I  Investiga¬ 
tions,  the  Spillway  Design  Flood  (SDF)  for  Wadham  Creek  Dam 
ranges  between  the  1/2-PMF  (Probable  Maximum  Flood)  and  the 
PMF.  This  classification  is  based  on  the  relative  size  of 
the  dam  (small),  and  the  potential  hazard  of  dam  failure  to 
downstream  developments  (high).  Due  to  the  high  potential 
for  downstream  damage  and  possible  loss  of  life,  the  SDF  for 
this  facility  is  considered  to  be  the  PMF. 

b.  Results  of  Analysis.  Wadham  Creek  Dam  was  evalu¬ 
ated  under  near  normal  design  operating  conditions.  That 
is,  the  reservoir  was  initially  drawn  down  to  the  zero 
storage  elevation  of  approximately  585.0  feet.  The  low 
level  outlet  conduit  was  assumed  to  be  non- functional  for 
the  purpose  of  analysis,  since  the  flow  capacity  of  this 
conduit  is  not  such  that  it  would  significantly  increase  the 
total  discharge  capabilities  of  the  facility.  The  service 
spillway  consists  of  a  7-foot  by  7-foot  concrete  conduit 
connected  to  a  drop  inlet  structure,  with  a  14- foot  by  14- 
foot  square  inlet.  The  emergency  spillway  consists  of  a 
concrete  ogee-type  weir  structure  which  discharges  into  a 
wide  and  flat  recreational  area  adjacent  to  the  dam.  The 
possibility  of  reservoir  inflow  from  the  diversion  channel 
and  culvert  of  the  nearby  Duffey  Run  watershed  was  also 
included  as  part  of  the  analysis.  All  pertinent  engineering 
calculations  relative  to  the  evaluation  of  Wadham  Creek  Dam 
are  provided  in  Appendix  D. 

Overtopping  analysis  (using  the  Modified  HEC-1  Computer 
Program)  indicated  that  the  discharge/storage  capacity  of 
Wadham  Creek  Dam  can  accommodate  storms  in  excess  of  the 
PMF.  The  maximum  total  spillway  capacity  of  3010  cfs  was 
found  to  be  in  excess  of  the  peak  PMF  inflow  of  about  2740 
cfs.  The  peak  PMF  inflow  was  not  attenuated  by  the  dis¬ 
charge/storage  capabilities  of  the  dam,  as  the  resulting  PMF 
peak  outflow  was  also  about  2740  cfs.  Under  the  PMF  event, 
the  reservoir  level  rose  as  high  as  elevation  605.2,  or 
about  0.3  feet  below  the  low  top  of  dam  (Appendix  D,  Summary 
Input/Output  Sheets,  Sheets  B  and  C). 

Several  points  must  be  noted  here,  however.  It  was 


assumed  in  the  analysis  that  the  service  spillway  would 
discharge  freely  under  all  flood  conditions.  It  is  possible 
that  due  to  the  nature  of  the  dam  and  watershed,  and  the 
apparent  lack  of  maintenance,  the  spillway  culvert  could 
clog  to  some  extent  with  debris.  It  was  also  assumed  that 
the  emergency  spillway  would  discharge  freely.  However, 
there  is  the  possibility  that  the  fence  immediately  down¬ 
stream  of  the  weir  could  accumulate  debris,  and  consequently, 
the  resulting  tailwater  levels  could  greatly  reduce  the 
discharge  capabilities  of  the  structure.  Finally,  it  must 
be  noted  that  the  methods  used  to  estimate  reservoir  inflow 
are  primarily  for  natural  watersheds.  It  was  observed 
during  the  field  inspection  that  the  major  watercourses 
within  the  drainage  basin  consisted  of  concrete  lined  chan¬ 
nels,  which  ultimately  could  lead  to  peak  inflows  much 
higher  than  those  computed  here. 


5 . 6  Spillway  Adequacy. 

Wadham  Creek  Dam  was  found  to  be  capable  of  passing 
and/or  storing  its  SDF  (the  PMF),  and  therefore,  its  spill¬ 
way  is  considered  to  be  adequate. 
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SECTION  6 

EVALUATION  OF  STRUCTURAL  INTEGRITY 


6 . 1  Visual  Observations. 

a.  Embankment.  Based  on  visual  observations,  the 
embankment  is  considered  to  be  in  fair  structural  condition. 
The  deficiencies  noted  are  generally  attributable  to  the 
misuse  of  the  facility  by  the  local  populace  and  the  lack  of 
adequate  maintenance  provided  by  the  owner.  Remedial  steps 
should  be  taken  to  correct  these  problems  and  prevent  their 
reoccurrance . 

b.  Appurtenant  Structures . 

1.  Sep/ice  Spillway.  The  condition  of  the 
service  spillway  is  considered  to  be  good.  Minor  concrete 
deterioration  was  observed,  but,  is  not  considered  to  be 
significant  at  present.  Special  care  should  be  taken  to 
keep  the  spillway  and  outlet  structures  clear  of  potentially 
obstructing  debris. 

2.  Emergency  Spillway.  The  emergency  spillway 
is  considered  to  be  m  good  condition.  Large  trees  and  a 
cyclone  fence  are  situated  within  20  feet  of  the  weir  that 
promote  the  potential  for  obstructing  free  flow  and  should 
be  removed. 


6.2  Design  and  Construction  Techniques. 

Other  than  design  and  modification  drawings,  no  data 
are  available  that  confirm  methods  of  analysis,  design  or 
construction.  Available  drawings  indicate,  however,  that 
the  facility  contains  the  required  elements  of  accepted 
practice  relative  to  modern  earth  and  rockfill  dam  design. 
Local  government  officials  stated  that  extensive  deep  mining 
has  been  performed  in  the  area  of  the  dam  and  reservoir.  A 
cursory  review  of  available  mine  maps  provided  by  the  offi¬ 
cials  revealed  that  undermining  may  in  fact  be  a  possibility 
in  the  general  locale  of  the  facility.  Subsidence  damage  to 
the  embankment  coincident  with  spillway  discharge  appears 
remote;  however,  routine  inspection  of  the  facility  to  check 
for  subsidence  damage  would  appear  prudent. 
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6.3  Past  Performance. 

Records  indicate  the  facility  has  performed  adequately 
since  its  construction. 


6.4  Seismic  Stability. 

The  dam  is  located  within  Seismic  Zone  No.  1  and  may  be 
subject  to  minor  earthquake  induced  dynamic  forces.  As  the 
facility  appears  well  constructed  and  sufficiently  stable, 
it  is  believed  it  can  withstand  the  expected  dynamic  forces; 
however,  no  calculations  and/or  investigations  were  per¬ 
formed  to  confirm  this  opinion. 


16 


SECTION  7 

ASSESSMENT  AND  RECOMMENDATIONS  FOR  REMEDIAL  MEASURES 


7 . 1  Dam  Assessment. 

a.  Safety.  The  results  of  this  evaluation  indicate 
the  facility  is  in  fair  condition  with  deficiencies  pri¬ 
marily  attributable  to  a  general  lack  of  routine  maintenance. 

The  size  classification  of  the  facility  is  small  and 
its  hazard  classification  is  high.  In  accordance  with  the 
recommended  guidelines,  the  Spillway  Design  Flood  (SDF )  for 
the  facility  ranges  from  the  1/2 -PMF  (Probable  Maximum 
Flood)  to  the  PMF.  Due  to  the  high  potential  for  downstream 
damage  and  loss  of  life  that  would  be  associated  with  a 
sudden  failure  of  the  embankment,  the  SDF  for  this  facility 
is  considered  to  be  the  PMF.  Results  of  the  hydrologic  and 
hydraulic  analysis  indicate  that  the  spillway  system  for 
Wadham  Creek  Dam  is  capable  of  passing  and/or  storing  the 
PMF.  Consequently,  the  spillway  system  is  considered  ade¬ 
quate. 

b.  Adequacy  of  Information.  The  available  data  are 
considered  sufficient  to  make  a  reasonable  Phase  I  assess¬ 
ment  of  the  facility. 

c.  Urgency.  The  following  recommendations  should  be 
implemented  immediately. 

d.  Necessity  for  Additional  Investigations.  No 
additional  studies  are  deemed  necessary  at  this  time. 


Recommendations/Remedial  Measures . 


It  is  recommended  that  the  owner  immediately: 


a.  Develop  a  formal  warning  system  to  notify  down¬ 
stream  residents  should  hazardous  conditions  develop. 
Included  in  the  plan  should  be  provisions  for  around-the- 
clock  surveillance  of  the  facility  during  periods  of  unusu¬ 
ally  heavy  precipitation. 


b.  Develop  formal  manuals  of  maintenance  and  opera¬ 
tion  for  the  facility  and  implement  an  effective  program  of 
routine  maintenance. 
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c.  Remove  the  trees  and  cyclone  fence  immediately 
downstream  of  the  emergency  spillway  structure  to  provide  an 
unobstructed  flow  path. 

d.  Restrict  use  of  the  embankment  as  an  access  route 


and/or  take  remedial  measures 
walkways  and  fences)  to  limit 


(such  as  installing  gravel 
wear  and  vandalism. 


APPENDIX  A 


VISUAL  INSPECTION  CHECKLIST  AND  FIELD  SKETCH 


CHECK  LIST 
VISUAL  INSPECTION 


RECORDED  BY  B.  M.  Mihal 
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WADHAM  CREEK  DAM 

GENERAL  PLAN  -  FIELD  INSPECTION  NOTES 


APPENDIX  B 

ENGINEERING  DATA  CHECKLIST 


CHECKLIST 
ENGINEERING  DATA 
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See  Figures  8,  9,  10  and  11,  Appendix  E. 

MODIFICATIONS  Sediment  removed  from  reservoir  by  PennDER  in  1966,  1972,  and  1975. 


CHECK  LIST 


MISCELLANEOUS 


GAI  CONSULTANTS,  INC, 


CHECKLIST  NDIID#  pa-00547 

HYDROLOGIC  ANO  HYDRAULIC  PENNDER  ID  #  40-209 

ENGINEERING  DATA 

SIZE  OF  DRAINAGE  AREA:  1.0  square  miles _ 

ELEVATION  TOP  NORMAL  POOL:  585.0  ...  STORAGE  CAPACITY:  0  (no  pnnl  ^  . 

ELEVATION  TOP  FLOOD  CONTROL  POOL:  -  STORAGE  CAPACITY:  - 

ELEVATION  MAXIMUM  DESIGN  POOL:  -  STORAGE  CAPACITY:  - _ 

ELEVATION  TOP  DAM:  605.5  STORAGE  CAPACITY:  11.8  acre-feet. _ 

SPILLWAY  DATA 

CREST  ELEVATION:  599.0  (serviffi)  ;  802.9  fgmergenc-y^  . _ 

TYPE:  Drop  inlet  (service) ;  rectangular  channel  with  oaee  (emergency) . 

CREST  LENGTH:  14 '  by  14'  opening  (service);  102'  (emergency). _ 

CHANNEL  LENGTH:  N/A. _ 

SPILLOVER  LOCATION:  Embankment  center  (service);  left  abutment  [.emergency) 

NUMBER  AND  TYPE  OF  GATES:  None. _ 

OUTLET  WORKS 

TYPE:  Uncontrolled  low  flow  outlet. _ 

LOCATION:  Base  of  service  spillway. _ 

ENTRANCE  INVERTS:  .587,0  feet. _ 

EXIT  INVERTS:  586.5  feet. _ 

EMERGENCY  DRAWDOWN  FACILITIES:  None. _ 

HYDROMETEOROLOGICAL  GAGES 

TYPE:  None. _ 

LOCATION:  _ 2 _ 

RECORDS:  _ = _ 

MAXIMUM  NON-DAMAGING  DISCHARGE:  Not  known. _ 
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APPENDIX  C 
PHOTOGRAPHS 


1 


PHOTOGRAPH  1  View  of  the  area  behind  the  embankment 

looking  upstream  from  the  embankment 
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PHOTOGRAPH  5  View  of  a  large  bare  area  on  the 

downstream  embankment  face  cause* 
by  local  bicyclists. 
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the  stream  located  about  300  feet 
downstream  of  the  embankment. 


APPENDIX  D 


HYDROLOGY  AND  HYDRAULICS  ANALYSES 


> .  -M 


PREFACE 


The  modified  HEC-1  program  is  capable  of  performing  two 
basic  types  of  hydrologic  analyses:  1)  the  evaluation  of 
the  overtopping  potential  of  the  dam;  and  2)  the  estimation 
of  the  downstream  hydrologic-hydraulic  consequences  result¬ 
ing  from  assumed  structural  failures  of  the  dam.  Briefly, 
the  computational  procedures  typically  used  in  the  dam  over¬ 
topping  analysis  are  as  follows: 

a.  Development  of  an  inflow  hydrograph (s)  to  the 
reservoir. 


b.  Routing  of  the  inflow  hydrograph (s)  through  the 
reservoir  to  determine  if  the  event (s)  analyzed  would  over¬ 
top  the  dam. 

c.  Routing  of  the  outflow  hydrograph (s)  from  the 
reservoir  to  desired  downstream  locations.  The  results 
provide  the  peak  discharge (s) ,  time(s)  of  the  peak  dis¬ 
charge^),  and  the  maximum  stage(s)  of  each  routed  hydro¬ 
graph  at  the  downstream  end  of  each  reach. 

The  evaluation  of  the  hydrologic-hydraulic  consequences 
resulting  from  an  assumed  structural  failure  (breach)  of  the 
dam  is  typically  performed  as  shown  below. 

a.  Development  of  an  inflow  hydrograph ( s)  to  the 
reservoir. 


b.  Routing  of  the  inflow  hydrograph (s)  through  the 
reservoir . 


c.  Development  of  a  failure  hydrograph (s)  based  on 
specified  breach  criteria  and  normal  reservoir  outflow. 

d.  Routing  of  the  failure  hydrograph (s)  to  desired 
downstream  locations.  The  results  provide  estimates  of  the 
peak  discharge (s) ,  time(s)  to  peak  and  maximum  water  surface 
elevations  of  failure  hydrographs  for  each  location. 
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HYDROLOGY  AND  HYDRAULIC  ANALYSIS 
DATA  BASE 


NAME  OF  DAM:  _ WADHAM  CREEK  DAM _ 

PROBABLE  MAXIMUM  PRECIPITATION  (PMP)  =  22.2  INCHES/24  HOURS  (1) 2 3 


STATION 

1 

2 

3 

WADHAM  CREEK 

STATION  DESCRIPTION 

DAM 

DRAINAGE  AREA  (SQUARE  .MILES) 

1.0 

CUMULATIVE  DRAINAGE  AREA 

_ 

(SQUARE  MILES) 

ADJUSTMENT  OF  PMF  FOR 

DRAINAGE  AREA  LOCATION  (%) U' 

6  HOURS 

117.5 

12  HOURS 

127.0 

24  HOURS 

136.0 

48  HOURS 

142.5 

72  HOURS 

145.0 

SNYDER  HYDRCGRAPH  PARAMETERS 

ZONE  (2) 

12 

C0  (3) 

0.30 

Ct  (3) 

0.95 

L  (MILES)  (4) 

1.5 

L~a  (MILES)  (4) 

0.7 

tp  -  Ct  (L-w-a)0,3  (HOURS) 

0.96 

SPILLWAY  DATA 

CREST  LENGTH  (FEET) 

102 

FREEBOARD  (FEET) 

2.6 

(1 )  HYDROMETEOROLOGICAL  REPORT  40,  U.S.  WEATHER  BUREAU,  1965. 

(2)  HYDROLOGIC  ZONE  DEFINED  BY  CORPS  CF  ENGINEERS,  3ALTIMCRE  DISTRICT,  FOR 
DETERMINATION  CF  SNYDER  COEFFICIENTS  (Cp  AND  C-) . 

( 3 )  SNYDER  COEFF ICIENTS 


(4)l  ■  LENGTH  CF  LONGEST  WATERCOURSE  FROM  DAM  TO  BASIN  DIVIDE . 

Lca  -  LENGTH  CF  LONGEST  WATERCOURSE  FROM  DAM  TO  POINT  OPPOSITE  BASIN  CENTROID 
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Wadham  Creek  Dan  is  located  in  Luzerne  County  in  the 
Appalachian  Mountain  section  of  the  Valley  and  Ridge  physio¬ 
graphic  province,  directly  east  of  the  Allegheny  Front.  In 
this  area,  the  Appalachian  Mountain  section  is  characterized 
by  folded  sedimentary  rock  strata  ranging  from  Devonian  to 
Pennsylvanian  in  age.  Major  structural  axes  strike  from 
southwest  to  northeast  with  flanking  strata  dipping  north¬ 
west  and  southeast. 

The  dam  site  is  situated  in  an  area  whose  well  develop¬ 
ed  depositional  landforms  were  formed  by  glacial  and  glacio- 
fluvial  processes.  The  most  conspicuous  features  are  the 
Woodfoedian  terminal  moraine  complex,  which  trends  in  a 
northwest-southeast  direction,  and  the  Woodfordian  glacio- 
fluvial  terraces,  which  border  th*s  Susquehanna  River. 

The  sedimentary  rock  sequence  underlying  the  glacial 
tills  at  the  dam  site  are  probably  of  the  Pottsville  Forma¬ 
tion  of  Pennsylvanian  age.  According  to  Figure  5,  the 
thickness  of  the  glacial  till  veneer  overlying  bedrock 
varies  from  5  to  10  feet.  The  Pottsville  Formation  is 
characteristically  comprised  of  sandstone,  conglomerate, 
shale,  fireclay,  carbonaceous  slate  and  coal,  with  a  few 
beds  of  limestone. 
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Pottsville  Group 

Light  gray  to  white,  roarer  grained  mnd- 
ntone m  and  congtomerah m  with  mm*  toler¬ 
able  roal:  include*  Sharp  Mountain. 

Sehuylkilt,  a nd  Tumbling  Hun  Forma¬ 
tion*. 


MISSISSIPPIAN 

I  |  Mauch  Chunk  Formation 

^  |  I  Hrd  ehale *  with  brown  to  qrr 
- * - '  flaqgy  enndetonrn.  include* 


DEVONIAN 

l~r~^Lr~i 

Susquehanna  Group 

barbed  Lina  la  *Cheatung-Catakill*  con¬ 
tact  of  Second  Pennaylvania  Survey 
County  reports;  barbs  on  'Cheating*  aide 
of  line. 


Hrd  ohatrn  with  brown  to  fjrrnneh  grtfU 
flaqgy  nandntnnc*.  include*  f,Vrrniri>r 
Limentone  in  Fayette,  Wentmnr eland,  and 
Somertrt  rountir*;  Imynlhanna  himrntnvr 
«C  th e  kaw  in  oouthwentrrn  Prnnnylvnnta. 

Pocono  Group 

Predominantly  gray,  hard.  mn**wc,  crone- 
bedded  enngtamernte  and  mtndntonr  with 
name  *hnle ;  inch'd*  *  in  the  Apitaloehian 
Plateau  Iturgoan,  Shenanga,  Cuyahoga. 
Cnmewaga,  Carry,  and  Knapp  Forma¬ 
tion*;  include*  part  of  "U*wayo“  of 
M.  L.  Fuller  in  Potter  and  Tioga  countie*. 


Note :  The  bedrock  surface  is  covered  with  Pleistocene  age  Wisconsin 
~  and  Illinoian  till  composed  of  sands,  gravels  and  silty  clays 
of  variable  thicknesses. 
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